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(54) Pneumatic tire for automobile and its fabrication method 



(57) A pneumatic tire for an automobile having a 
tread portion (4) in a two-layered structure of a cap 
tread layer (4a) and an under tread layer (4b), in which 
the under tread layer is constituted by a center region 
defined by a range of 30 through 70% of a width of a first 
belt layer and up to 0.5 through 2.0mm in a tire diameter 
direction from a second belt layer and a shoulder region 
extended from both end portions of the first belt layer 
continuously from the center region to an outer side loy 
30mm at maximum on one side and having a thickness 
of 1 .0 through 5.0mm, the regions comprising rubber 
composition members different from each other, the 
center region is arranged with a rubber layer where JIS- 
A hardness falls in a range of 65 through 80 and an 
amount of blending a softening agent relative to rubber 
100 weight parts is smaller than that of the cap tread 
layer by 10 weight parts or more, the shoulder region is 
arranged with a rubt)er layer where JIS-A hardness falls 
In a range of 50 through 70 and the amount of blending 
the softening agent rielafive to rubber 100 weight parts 
is smaller than that of the cap tread layer t)y 10 weight 
parts or more and a ratio (tand^tand^ ) of loss tangent 
(tan82) of the rubber layer of th shoulder region t 
loss tang nt (tanS^ ) of the rubber layer f the center 
region is 2/3 or small r. 
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(54) Pneumatic tire for automobile and Its feibricatlon method 



(57) A pneumatic tire for an automobile having a 
tread portion (4) in a two-layered structure of a cap 
tread layer (4a) and an under tread layer (4b). in which 
the under tread layer is constituted by a center region 
defined by a range of 30 through 70% of a width of a first 
belt layer and up to 0.5 through 2.0mm in a tire diameter 
direction from a secorxl belt layer and a shoulder regkm 
exterKied from both ervl portions of the first belt layer 
continuously from the center region to an outer side by 
30mm at maximum on one side and having a thickness 
of 1.0 through 5.0mm, the regions comprising rubber 
composition members different from each other, the 
center region is ari^nged with a rutsber layer where JIS- 
A hardness falls in a range of 65 through 80 and an 
anfK>unt of l>lending a softening agent relative to rubber 
100 weight parts is smaller than that of the cap tread 
layer by 10 weight parts or more, the shoulder region is 
arranged with a rubber layer where JIS-A hardness falls 
in a range of 50 through 70 and the amount of blending 
the softening agent relative to rutiber 100 weight parts 
is smaller than that of the cap tread layer by 10 weight 
parts or more and a ratio ( tanSgAanS ) of loss tangait 
(tanSg ) of the rubber layer of the shoulder region to 
loss tangent (tan5^ ) of tfie rubber layer of the center 
region is 2/3 or smaller. 
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Description 

BACKGROUND OF THE INVENTION: 

5 [0001 ] The present invention relates to a pneumatic tire for an automobile constituting a tread portion thereof by a 
two'layered structure of a cap tread layer and an under tread layer and its fabrication mettiod, further particularly to a 
pneumatic tire for an automobile simultaneously achieving a reduction in rolling resistance and promotion of driving sta- 
bility and its fabrication method. 

[0002] Ck>nventionaIly in a pneumatic tire for an automobile, a tread portion is constituted k3y a two-layered struc- 
10 ture of a cap tread layer disposed on an outer side in a tire diameter direction and an under tread layer disposed on an 
inner side in tiie tire diameter direction. As the under tread layer, with an object of promoting driving stability, a rubber 
layer having high hardness is used and witii an object of reducing rolling resistance, a rubber layer having low heat gen- 
eration performance is used. However, the under tread layer is provided witii a function of protecting belt layers against 
oil migration t^y tfie cap tread layer (oil ksam'er function), an amount of k^lencfing a softening agent is comparatively small 
IS and accordingly, when a rubber layer having high hardness is used, it is inevitaft^le ttiat the under ti^ead layer is neces- 
sarily provided witii high heat generation performance. 

[0003] Hence, in Japanese Patent Uid-Open Na 24621 2/1 993. it is proposed tiiat a mbber layer having high hard- 
ness of JIS-A hardness 70 ttirough 80 is arranged at a center portion of an under tread layer with a width of 30 tiirough 
50 % of the grounding width and a rubt>er layer having comparatively low hardness of JIS-A hardness 50 tfvough 60 is 
20 arranged at a shoulder portion thereof to thereby reduce rolling resistance and at the same time to promote driving sta- 
bility. However, there poses a problem in which according to tfie above-descrfoed metiiod, the hardnesses of the rubber 
layers constituting the center portion and the shoulder portion are limited to narrow ranges and therefore, the tire func- 
tion which can be set is restricted. 

25 SUMMARY OF THE INVENTION: 

[0004] It is an object of the invention to provide a pneumatic tire for an autonK)biIe in which a tread portion is con- 
stituted by two-layered stucture of a cap ti-ead layer and an under tread layer and in achieving a reduction in rolling 
resistance and promotion of driving stability, conditions of setting tiiereof are alleviated. 

30 [0005] In order to achieve the above-described object according to an aspect of the invention, there is provided a 
pneumatic tire for an automobile in which two layers of belt layers ihdiJKiing a first belt layer on a side of a carcass layer 
and a second belt layer on an outer peripheral side thereof are an'anged on an outer peripheral side of the carcass layer 
in a tread portion and the tread portion corrprises a two-layered structure of a cap tread layer aixJ an under tread layer 
wherein the under tread layer is comprising a center region defined by a rarige of 30 ttvough 70 % of a width of ttie first 

35 tread layer centering on a tire equator and a range of 0.5 through 2.0 mm in a tire diameter direction from the second 
belt layer and a shoulder region defined by a region extended fi^om both end portions of the first belt layer continuously 
from the center region to an outer side by 30 mm at a maximum on one side and a range of 1.0 through 5.0 mm as a 
thickness thereof, the center region and the shoulder region comprising rubber composition ment>ers different from 
each other, wherein the center region is arranged with a rulbber layer having a Wending system in which JIS-A hardness 

40 falls in a range of 65 through 80 and an amourrt of blending a softening agent relative to rubber 100 weight parts is 
smaller tiian a fc)lending amount tiiereof of tfie cap tread layer by 10 weight parts or higher, the shoulder region is 
arranged with a rubber layer having a blending system in which the JIS-A hardness ^lls in a range of 50 tiirough 70 and 
the amount of blending tfie softening agent relative to the rubber 100 weight parts is smaller than the blending amount 
of the cap tread layer by 10 weight parts or higher and a ratio (tan62 / tanS^) of loss tangent (tanSg) of tiie rubber layer 

45 of tfie shoulder region to loss tangent (tan6i) of the rubber layer of the center region is 2/3 or lower. 

[0006] In tills way, by properly anranging the rubber layer having high hardness to tfie center region and tiie rubber 
layer having low heat generation performance to tfie shoulder region as the under tread layers, a reduction in the rolling 
resistance and promotion of driving stability can simultaneously be achieved. Further, usable rubber composition mem- 
bers can be selected from a range wider tfian that in the conventional case and accordingly, desired tire function can 

so beset 

[0007] According to the invention, the loss tangent (tan5) is measured by using a spectrometer ibr measuring 
dynamic viscoelasticity under conditions off temperature of 60 initial strain of 10 %. dynamic strain of i2 % and fre- 
quency of 20 Hz. 

[0008] In order to realize tfie above<lescribed tread structure, it is conceivat^le to integrally extrude tread rubber dis- 
ss tributed witfi a number of kinds of rubber conposition members in a tire sectional direction by using an extruder. How- 
ever, in order to exfude tread rubber all togetfier, it is necessary to mount screws for the kinds of tfie rubber con^sition 
members and auxiliary extruding dies for approximating the tread structure to a shape as aimed at tfie extruder other 
than tread dies, it is extremely difficult to provide a desired sectional sti^ucture while controlling these, the auxOiary 
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extruding dies for each product needs to prepare amilar to the tread (fies and accordingly, an Inaease in equqment 
investment results. 

(0009] Further, the tread rubber comprising the extruded product fabricated as described above is provided with a 
drawback in which a bottom face tho-eof is liable not to be flat owing to a difference in shrinkage rates in cooling of the 
respective rutsber composition meni)ers and an air storage is WatoUe to cause in molding raw tire. It is conceivable as a 
countermeasure thereagainst to immediately supply the tread rubber to a molding cycle of raw tire without providing the 
cooling step by retarding the extruding speed to be synchronized with the molding cycle of raw tire. However, this is not 
regarded as a method preferable ir>view of quality and efficiency in consideration of a delay of cyde when mechanical 
failure is caused or an amount of producing failed extruded products before and after setup change. 
[0010] Hence, according to another aspect of the invention, there is provided a method of fabricating a pneumatic 
tire for an automobile, the method comprising the steps of wrapping t>ett layers on an outer periph^-y of a forming drum 
and wrapping a strip member comprising an unvulcanized rubber conposition member having a width of 5 through 30 
mm and a thidoiess of 0.5 through 3.0 mm on an outer peripheral side of the belt layers in a tire circumferential direction 
while overlapping at least a portion thereof at every turn, wherein a kind of the unvulcanized rutiber composition con- 
stituting the strip member is made to differ in accordance with a position of a tire meridian section to thereby form a 
tread portion having a nuiltiple composition structure. 

[0011] In this way, in forming the tread portion having the multiple composition structure, the strip member is 
wrapped in the tire circumferential direction while overtopping at least a portion thereof at every turn and the kind of the 
unvulcanized rubber composition member constituting the strip member is made to differ in accordance with the posi- 
tion of the tire meridism section to thereby eff icientiy fatsricate the pneumatic tire for an automobile having the tread por- 
tion in the multiple composition structure excellent in homogeneous performance. 

BRIEF DESCRIPTION OF THE DRAWINGS: 

[0012] 

Fig. 1 is a meridian sectional view showing a pneumatic tire for an autohiobile coristituting an embodiment of the 
irrvention; and 

Fig. 2 is a sectional view showing steps of molding a belt^ead laminated member according to a method of fabri- 
cating the pneumatic tire for an automobile constituting the ernbodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0013] Rg. 1 exemplifies a pneumatic tire for an automobile constituting an embodiment of tiie invention. In the 
drawing, a carcass layer 2 comprising a plurality of numbers of carcass codes is mounted between a pair of left and 
right bead portions 1 and both end portions in a tire width direction off the carcass layer 2 are wound from an inner side 
to an outer side of tiie tire respectively around bead cores 3. 

[0014] On an oirter peripheral side of the carcass layer 2 at a tread portion 4. there are provided t^o layers of belt 
layers 5a and 5b each comprising a plurality of reinforcement cords such as steel cords. The belt layers 5a and 5b are 
arranged such that the reinforcement cords are inclined to a tire circumferential direction and the reinforcement cords 
intersect with each other between the layers. Further, the widtti of the l>elt layer 5a is wider than the width of the belt 
layer 5b. Further, organic fiber reinforcement layers in which a cord angle relative to the tire circumferential direction 
becomes substantially 0 degree may be provided to cover at least botti end portions of belt layers 5a and 5b. as neces- 
sary. Although organic fiber cords constituting such an organic f toer reinforcement layer are not particulariy limited, it is 
preferable to use nylon cords having thermally shrinking performance. 

[0015] The tread portion 4 is constituted by a two-layered structure of a cap tread layer 4a disposed on an outer 
side in the tire diameter direction and an under tread layer 4b disposed on an inner skie of the tire diameter direction. 
A wing tip 6 comprising a rubber composition member is pasted on both end portions In a width direction of the freed 
portion 4 In a band-like shape. The rubljer conrposition member of the cap tread layer 4a is not particularly limited. The 
cap tread layer 4a is constituted by a rubber layer having a t>lend system in vt/hich the JIS-A hardness falls in a range of 
45 through 75 and an amount cvf blending a softening agent falls in a range of 10 through 60 weight parts relative to 
rubber 100 weight parts. 

[0016] Meanwhile, the under tread layer 4b is constituted by rubber composition members which differ from each 
other in a center region and a shouMer region. The center region is prescribed by a range of a width B in correspond- 
ence with 30 tiirough 70 % of a widtti A of ttie first belt layer 5a and by a range of 0.5 tiirough 2,0 mm of a ttiickness T, 
in a tire diameter direction from tfie second belt layer 5b. The shoulder region is extended from botfi end portions of the 
first belt layer 5a continuously from the center region to an outer side in the tire width direction and is prescribed by a 
range of a maximum projection amount C from ttie botfi end portions equal to or smaller tfian 30 mm on one side and 
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by a range of a thickness T2 thereof of 1 .0 thorough 5.0 mm. 

[001 7] The center region of the un6ef tread layer 4b is ananged with a rubt>er layer 4b^ having a blencfing system 
in which the J IS-A hardness falls in a range of 65 through 80. more preferat)ly. 70 through 80 and an anx)unt of blending 
a softening agent relative to rubber 100 weight parts is smaller than that of the cap tread lay^ 4a by 10 weight parts or 
more. The shoulder portion of the under tread layer 4b is arranged with a rubber layer 4b2 having a blending system in 
which the JIS-A hardness falls in a range of 50 through 70 and an amount of blending a softening agent relative to rut>- 
ber 100 weight parts is srt^ller than that of cap tread layer 4a by 10 weight parts or more. Further, viscoelaslic ratio 
(tan52 / tan5i ) of loss tangent (tanb^ of the rubber layer 4b2 of the shoulder region to loss tangent (tand^) of the rUbber 
layer 4bi of the center region, is set to be equal to or sniaOer than 2/3. 

[0018] The above-described rutsber contposition members can be adjusted by pertinently t^erxjing caitxin Itock 
and process oil to rubber contents of natural rubber, styrene-butadiene copolymer rubber (SBR} or butadioie ruli^er 
(BR). Further, the rubber composition members can pertinently be blended with adding agents of stearic add. a vulcan^ 
ization promotor, an ageing preventive agent or sulphur. . . 

[0019] As described atxsve. by arranging the rutsber layer 4bt having high hardness at the center region of the 
under tread layer 4b, the rigidity of the tread portion can be increased and the driving statxlity can be promoted. On the 
other hand, by arranging the rut^ber layer 4bt of low heat generation performance having smadi loss tangent (tan62) at 
the shoulder region of the under tread layer 4b. the rolling resistance can be reduced. 

[0020] According to the invention, the J IS-A hardness of the rubber layer 4bi arranged at the center region of the 
under tread layer 4b is made to fall in a range of 65 through 80. When the JIS-A hardness of the rubber layer 4bi is 
excessively low, the effect of promoting the driving stability becomes insufficient. Further, the arrount of blencfing a sof- 
tening agent relative to rutsber 1 00 weight parts of the rutsber layer 4bt is made smaller than that of the cap tread layer 
4a by 10 weight parts or more. When the amount of blending a softening agent of the rubber layer 4bi is excessively 
large, the oil barrier function as the under tread layer becomes insufficient. 

[O021] Meanwhile, the JIS-A hardness of the riibber layer 4b2 arranged at the shoulder region of the under tread 
layer 4b is made to fail in a range of 50 through 70. When the JIS-A hardness of the rubber layer 4b^ is excessively high, 
the effect of reducing the rolling resistance becomes insuffident. Further, the amount of blending a softening agent rel- 
ative to rutsber 100 weight parts of the rubber layer 4b2 is made to be smaller than that of the cap tread layer 4a by 10 
weight parts or more. When the amount of blending a softening agent of the rubber layer 4b2 is excessively large, the 
oil bamer function of the under tread layer becomes insufficient Further, a ratio (tanas / tand^ of loss tangent (tana^) 
of the rubber layer Abz of the shoulder region as compared with loss tangent (tanSi) of the rubber layer 4bi of the center 
region, is made to be 273 or lower. When the viscoelastic ratio (tanas / tana^) exceeds 2/3. the effect of reducing the 
rolling resistance becomes insufficient. Further, a lower limit value of the viscoelastic ratio (tanfi^ / tan&^) may be 1/3. 
[0022] Further, according to the invention, there also Is achieved an effect in which usable rubber composition 
members can be selected from a range wider than a conventional range by pertinently setting dimensions of the center 
region and the shoulder region of the under tread layer 4b. Therefore, desired tire function can be set by using rubber 
compourxJs in accordance with the object 

[0023] The width B of the center region is made to fall in a range of 30 through 70 % of the width A of the first t>elt 
layer 5a. preferably. 40 through 60 %. When the width is excessively wide, the effect of reducing the rolling resistance 
becomes Insufficient and conversely, when the width B is excessively nanow. the effect of pronK)ting tfie driving stability 
becomes insufficient. Further, the thickness of the center region is made to fall in a range of 0.5 through 2.0 mm. 
When the thickness is excessively thin, the oil barrier function becomes insufficient and conversely, when the thick- 
ness is excessively thick, an Increase in the weight results. 

[0024] The shoulder regions are extended from the both end portions of the first belt layer 5a continuously from the 
center region to the outer side in the tire width direction and the maximum projection amount C from the both end por- 
tions Is made to fall in a range of 30 mm or less on one side. It is not necessary to provide the oil bamer by making the 
maximum projection amount C exceed 30 mm. Further, the thidoiess T2 of the shouteler region is made to fall in a range 
of 1 .0 through 5.0 mm. When the thickness T2 is excessively thin, the effect of reducing the rolling resistance becomes 
insufficient and conversely when the thickness T2 is excessively thicK an increase in the weight results. Further, it is 
preferable that the thickness T2 of the shoulder region is made to be thicker than the thickness of the center region. 
By making the thickness T2 thicker than the thickness T^, the effect of promoting the driving stability and the effect of 
redudng the rolling resistance can be made compatible with each other at a high level. 

[0025] Rg. 2 exemplifies a method of fabricating a pneumatic tire for an automobile according to the embodiment 
of the invention. As shown by Fig, 2. the belt layers 5a and Sb are made to wrap the outer periphery of an elastic forming 
drum D such that reinforcement cords intersect with each other Ijetween the layers. Further, when providing organic 
fiber reinforcement layers 7 having a cord angle r lative to the tire peripheral direction substantially equal to 0 degree, 
the organic fiber reinforcement layers 7 are wrapped on outer peripheries of the t^elt layers 5a and 5b. 
[0026] Next, by wrapping a strip member S comprising an unvulcanized rubber conposition member having a width 
of 5 through 30 mm and a thickness of 0.5 through 3.0 mm in the tire circumferential direction while overlapping at least 
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a portion thereof at every turn and making kind of the unvulcanized rubber composition member constituting the strjp 
member S differ in accordance with a position of a tire meridian section, there Is fonmed a belt^ead laminated member 
having the tread portion 4 in a multiple composition stiicture in which the rubber layer 4b^ of the center region and the 
rubber layer 4b2 of the shouWer region of the under tread layer 4b and the cap tread layer 4a are constituted by the rub- 
ber composition memk>ers which are different from each other as shown in Rg. 1 . 

[0027] As descrtoed atx>ve. in forming the to^ead portion 4 having the multiple competition structure, by arbitrarfly 
controlling the overlap amount of the strip member S, the respective layers can be formed in desired sectional shapes. 
Further, by making the kinds of the rubber composition members constituting the strip menrijer S differ in accordance 
with the position of the tire meridian section, the t-ead portion can be formed from a plurality of arbitrarily layers. The 
strip memba^ S may be formed previously by extivsion or rolling and stocked or may be supplied from an extruder or 
an injection molder simultaneously with wrapping. 

[0028] The belt^ead laminated member provided in this way is adhered to an outer peripheral side of a primary 
green tire to theretjy form a secondary green tire and the secondary green tire is vulcanized In a mold to ttiereby finish 
fabrication of the tira 

[0029] According to the above-described tire fabrication method, in forming the tread portion 4 having the multiple 
conposition structure, the respective rubber layers are formed from the strip member S wound in the tire circumferential 
direction and tiierefore, it is not necessary to prepare complicated auxiliary extruding dies for each product. Furtiier, the 
tread portion having the multiple composition structure is formed from the strip member S on the drum D. Accordingly, 
there can be avoided a situation in which warp is formed on bottom faces of tread rubber due to difference in shrinkage 
rates of rubber composition members in cooGng process as in tiie case in which the tread rubber having the multiple 
composition structure is integrally extruded and in molding a green tire, air storages can be made difficult to cause. 
Therefore, the pneumatic tire for an autonfX)bile having the tread portion 4 in the multiple composition structure excellent 
in homogeneous performance can eff identiy be fafcricated. 

[0030] According to the invention, dimensions of \he sti-ip member S are determined as a width of 5 through 30 mm 
and a thickness of 0.5 through 3.0 mm. When the dimensions are excessively small, it is difficult to efficiently fabricate 
tire and conversely, when the dimensions are excessively large, it is difficult to accurately form the tread portion having 
the multiple composition structure. 

Example 

[0031] In pneumatic tires having a tire size of 195/65R15 and having tread portions in a multiple composition struc- 
ture shown by Fig. 1. under tread layers off tread portions are formed by using strip members having three kinds of rub- 
ber composition X. Y and Z shown by Table 1 and there are respectively fabricated an invented tire, a comparative tire 
and conventional tires 1 and 2 in which the ratio B/A of the widtti A of the first belt layer to the width B of the center 
region, the ttiickness T^ of the center region, the maximum projection amount C from tiie belt end in the shoulder region 
and the thickness T2 of the shoulder region are made different variously. Further, the cap tread layer is formed from a 
riM>er compc^on W of Table 1 . 



Table 1 





Rut>ber composition 




X 


Y 


Z 


W 


NR 




70 


70 






SBR-1 ^) 




15 


15 






SBR-2 2) 








137.5 


137.5 


BR 3) 




15 


15 






Carbon black 


(HAF) 
(ISAF) 


45 


60 


100 


85 


Oil 




6 


6 


2.5 


12.5 


Zinc oxkie 




3 


3 


3 


3 


Stearic acid 




2 


2 


2 


2 


Ag&ng preventive agent ^ 


1 


1 


1 


2 
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Table 1 (continued) 





Rubber compositi n 




X 


Y 


Z . 


W 


Wax 








2 


Vijicanization promotor ^ 


1 


1 


1.3 


1.5 


Sulphur 


2.5 


25 


1.8 


2.0 


Total oil amount 


6 


6 


40 


50 


JIS-A hardness 


55 


65 


75 


63 


tan& 


0.12 


0.17 


0.41 


0.32 



[0032] In table 1. ^) made by Nippon Zeon Corp., Nipole 1502, ^) made t^y Nippon Zeon Corp., Nipole 1712 (37.5 
phr oil extended). made by Nippon Zeon Corp., Nipole BR1220.^) N-<1,3-cfimethyl butyQ-N'-phenyl-p-phenylene 
diamine. ^ N-cyclohexyl-2-benzothiazyl suKenarrod 

[0033] With regard to these test tires, the driving stability and the rolling resistance are evaluated ft^y the following 
method and the result is shown by Table 2. 

Driving stability: 

[0034] Constant load is applied on a tire disposed on a rotatable flat belt with a slip angle of 1 degree, reaction force 
to the tire thereby is formed into a numerical value and cornering power (CP) is measured. A result of evaluation is indi- 
cated by an index value with a measured value of Conventional tire 1 as 1 00. The larger the index value, the more excel- 
lent is the driving statxiity. 

Rolling resistance: 

[0035] Constant load is applied on a tire cfisposed on a rotating drum and rolling resistance at a driving speed of 40 
through 150 km/h is measured. As a result of evaluation, an inverse number of a measured value is used and the result 
of evaluation is indicated by an index value with an inverse number of a measured value of Conventional tire 1 as 100. 
The index value signifies that the larger the index value, the smaller the rolling resistanca 



Table 2 





Conventional tire 
1 


Converrtionaltire 
2 


Cktmparative tire 


Invented tire 


Kind of rutober 
(hardness) 


Center region 


X(55) 


Z(75) 


Z(75) 


Z(75) 


Shoulder region 


X(55) 


2(75) 


Y(65) 


Y(65) 


Ratio B/A 


0.4 


0.4 


0.2 


0.6 


Center region thickness T^ (mm) 


1.5 


1.5 


1.5 


1.5 


Shoulder region thickness I2 (mm) 


1.5 


1.5 


0.5 


4.0 


Maximum projection amount C (mm) 


20 


20 


20 


20 


Driving stability 


100 


112 


105 


110 


Rolling resistance 


100 


90 


95 


102 



[0036] As shown by Table 2. according to the invented tire, while maintaining the rolling resistance at a level the 
same as that of Conventional tire 1 in which the under tread layer is mainly constituted by low heat generation rutsber. 
the driving stability can be promoted to a level the same as that of Conventional tire 2 in which the under tread layer is 
constituted mainly by rubber having high hardness. Meanwhile, although Comparative tire uses a rubber con^xisition 
member the same as that of Invented tire at the under tread layer, the effect of reducing the rolling resistance and the 
effect of promoting the driving stability are insuffident ance a region arranged therewith is not proper. 
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Cialtns 

1 . A pneumatic tire for an automobile rn which two layers of belt layers including a first belt layer on a side of a carcass 
layer and a second belt layer on an out©' peripheral side thereof are arranged on an outer peripheral side of the 
carcass layer in a tread portion and the tread portion comprises a two-layered structure of a cap tread layer and an 
under tread lay©-: 

wherein the under tread layer is conprising: 

a center region defined by a range of 30 through 70 % of a width of the first tread layer centering on a tire equa- 
tor and a range of 0.5 through 2.0 mm In a tire diameter direction from the second belt layer; and 
a shoulder region defined by a region extended from both end portions of the first belt layer continuously from 
the center region to an outer side by 30 mm at a maximum on one side and a range of 1 .0 ttvough 5.0 mm as 
a thickness thereof, said center region and said shoulder region comprising rubk>er composition members dif- 
ferent from each oth^; 

wherein the center region is arranged with a rubber layer having a blending system in which JIS-A hardness 
falls in a range of 65 through 80 and an amount of bferxling a softening agent relative to rubber 100 weight 
parts is smaller than a blending amount thereof of the cap tread layer by 1 0 weght parts or higher, the shoulder 
region is arranged with a rubber layer having a blending system in which the JIS-A hardness falls in a range of 
50 through 70 and the amount of blending tiie softening agent relative to the rubber 1 00 weight parts is smaller 
than the blending anmunt of the cap tread layer by 10 weight parts or higher and a ratio (tanSg / tanb^) of loss 
tangent Osnb^ of the rubber te^er of the shoulder region to loss tangent {tanb^) of the rubber Is^er of the center 
region is 2/3 or lower. 

2. The pneunratic tire for an automobile according to Claim 1 : 

wherein the cap tread layer is arranged with a rubber layer having a blending system in which the JIS-A hardness 
falls in a range of 45 through 75 and the amount of blending tiie softening agent relative to the rubber 100 weight 
parts is 1 0 throu^ 60 weight parts. 

3. A method of fed>ricating a pneumatic tire for an autoinoblle, said metiKxJ comprising the step>s of: 

wrapping belt layers on an outer periphery of a forming drum; and 

wrapping a sti^ip member confusing an unvulcanized rut>ber composition nrienit>er having a wwdth of 5 through 
30 mm and a thickness of 0.5 through 3.0 mm on an outer peripheral side of the belt layers in a tire circumfer- 
ential direction while overiapping at least a portion thereof at every turn; 

wherein a kind of the unvulcanized rubber composition constituting the strip member is made to differ in 
accordance with a position of a tire meridian section to thereby form a tread portion having a multiple compo- 
sition structure. 

4. The mettiod of fabricating a pneumatic tire for an autonrxabile according to Claim 3, further comprising the steps of: 

ananging two layers of the belt layers including a first belt layer on a side of a carcass layer and a second layer 
on an outer peripheral side thereof on an outer side of the carcass layer In the tread portion and constituting 
the tread portion In a two-layered structure of a cap tread layer and an under tread layer; 
constituting the under tread layer by a center region defined by a range of 30 ttirough 70 % of a vwdth of tiie 
first belt layer centering on a tire equator and a range of 0.5 through 2.0 mm from the second belt l^er in a tire 
diameter direction and a shoulder regk>n defined l>y a region extended from both erxf portions of tfie first tread 
layer continuously from the center region to an outer skJe by 30 mm at a maximum on one side and a range of 
1 .0 through 5.0 mm as a thickness thereof, said center region and said shoulder region comprising rubber 
composition members different from each other; 

arranging at tiie center region a mbber layer having a blending system in which JIS-A hardness falls in a range 

of 65 through 80 and an annount of blending a softening member relative to rul>ber 1 00 weight parts is smaller 

than a blending amount ttiereof of the cap tread layer t>y 10 weight parts or more: and 

ananging at the shouWer region a rubber layer having a blending system in which tiie JIS-A hardness falls in 

a range of 50 through 70 and an amount of trending ttie softening agent relative to the rubber 1 00 weight parts 

is smaller than a blencfing amount thereof of the cap tread layer by 10 weight parts or more: 

wherein a ratio (tanSg / tanB^) of loss tangent (tanSg) of the rubber layer of the shoulder region to loss tangent 

(tan6i) of the rubber layer of tfie center region is 2/3 or smaller; and 

wherein the kind of the unvulcanized rubber composition constituting the strip member is made to differ in 
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acoofxiance with positions of the cap tread \a^er and the under tread layer to thereby form the tread portion 
having the multiple composition structure. 

5. The method of fabricating a pneumatic tire for an automclDlle according to Claim 4: 

5 wherein the cap tread layer is arranged with a rubber layer having a blending system in which the JiS-A hardness 
falls in a range of 45 through 75 and an amount of blending the softening agent relative to rubber 100 weight parts 
fails in a range of 10 through 60 weight parts. 

6. The method of fabricating a pneumatic tire for an autonrK3t)i!e according to Claim 3: 

10 wherein the strip memk^er comprising the unvulcanized rubber composition member is supplied from an extruder. 

7. The method of fabricating a pneumatic tire for an automobile according to Claim 3: 

wherein the strip mewtoer comprising the unvulcanized composition meml>er is supplied from an injection molder. 

IS 8. The method of fabricating a pneumatic tire for an automobile according to Claim 3, further comprising the step ot 

wra|:^ing organic f ber reinforcement layers having a cord angle relative to the tire circumferential direction sub- 
stantially equal to 0 degree on outer peripheries of the t>elt layers and wrapping the strip member on the 
organic fiber reinforcement layers. 
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